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(54) COPPER ALLOY FOR ELCTRICALLY CONDUCTIVE SPRING AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a copper alloy combining excellent mechanical properties, conductivity, 
stress relaxation characteristics and bending workability. 

SOLUTION: This copper alloy is the one having a compsn. contg., as essential components, by weight, 1.0 to 3.5% 
Ni, 0.2 to 0.9% Si, 0.01 to 0.20% Mg and 0.05 to 1.5% Sa in which each content of S and O is limited to <0.005%, and 
the balance Cu with inevitable impurities, and the grain size thereof is regulated to >1 to 25 i m. Thus, this is 
suitable for terminals, connector materials and switch materials. Furthermore, as for the method for producing it 
after cold working, recrystallization treatment is executed at 700 to 920° C. 
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(57) imm 

W«^ftl ±J*#iLTNi*l. 0~3. 5wt 
%, Si£0. 2~0. 9wt%. MgSO. 01~ 
0. 20wt%» Sn£0. 05~1. 5wt%^, 

s, o^r»£^n-eno. ooswt x£tt£MRi 

£#1 m mZmZ. 2 5 m maTTJ65 Z. t *%f$kfT% 
Kflifgil&gS: 7 0 0~9 2 OICTfTS&cDT&S. 
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t««F»*©«[BIH 

im&mi] ±f£#£LTNi£l. 0-3. 5wt 
%» Si£0. 2~0. 9wt%. MgSO. 01~ 
0. 20wt%, Sn£0. 0 5—1. 5wt%^, 

s . o^m^tn^n o . o o 5 w t %7dffi\zmm 

g#l Mm £S*-2 5 nm&LT-Qj£,SZ.t*Gmt+* 

1**11 2] irt»tlTNlftl. 0-3. 5wt 
%. SiSO. 2-0. 9wt%, MgS0. 01~ 
0. 20wt%, Sn£0. 05 — 1. 5wt%, Zn 

so. 2~i. 5wt^. s, osumzzn^n 

0. 0 0 5w t X£g|£ttlBU R*CuJ«PFW*W 
D. *©»ftffc**«l jimftj||*.2 5|tm 

[S!#JS3) M$g(lXtt2lcett©M6&£. 

CO. 0 0 5 — 0. 3wt%Ag, 0. 01~0. 5w 
t%Mn, -5-n-fftO. 0 0 5~0. 2wt%©Fe, 
Cr. 0. 05-2. Owt%CcK 0. 00 5-0. 

i w t % p © tffr^ 8 tf n i a* a. \t 2 a«±^^*T 

0. 0 0 5wt%~2. Ow t X^ttJl't^lStf -5 

[•#84] »3»SlXtt2Klia«©«^lC. 3 6 
ICO. 0 0 5 — 0. lwt%Pb, 0. 0 0 5~0. 0 
3wtB i©iaSfc^2a^MT0. 0 0 5~0. 
1 3 w t X-&t»££S4*«fc-r**«tt«fefl!«£&. 

C«*!B5] «#BlXtt2fcE*©«£*fc, 3 5. 
HO. 0 0 5-0. 3wWAg. 0. 01~0. 5w 
t KMn. -WfttO. 0 0 5-0. 2wt%©Fe, 
Cr, 0. 05~2. Owt%CcK 0. 0 0 5-0. 

iwt%p©^e,^«nia*fe«2a^ si; 

0. 00 5 — 0. lwt%Pb, 0. 0 0 5-0. 03 
wtBIOlI*fcli21tHiT0. 0 0 5wt%~ 

2. Owtxs&ci*<Mtet-«*«tt«jW8*& 

n*fcffl^&n*%>0T»*::t*<»atraiil3il»Bi 

m#m 7 ] nfmxmzw&skim^ 700-92 
0 t:x*ff 5 c: t trsnwee 1 tss 6 ©vi-rna* 

£K«©**tt«^«Ift£©«it#tt. 

8 ] ftNUnXffelCjfiSllglSS 7 0 0-9 2 
OTCTff-afc»IC. 4 2 0-5 5 0t:T-B$^Ma^ff5 

mim 9 ] TMBIlOIfefcfflSaa&S* 7 0 0-9 2 

ic. 4 2o~5 5oicT;wia*Mi*fT5^tft«fafr 



m$« 1 0 ] fttmxmm%i&®m* 700-9 

2 0*CTfr<^ *IC2 5 XKTOfcHlftll. 4 2 0-5 
5 0rT©l$£M&l$fr3&&K:. 3 5fc25X£TF© 

1 75s 6 ©^m*Mcffi®©#«tt«*affl^^©fi)g 

[0 0 0 1] 

v K*r*»*tt«4a»»^*t*©8Jft*r 

[0 0 0 2] 

«^3i«fll^6n, Cu-Znl^, HJIMtfcWlfc 
Cu-Fe*^. Cu-SnJ&-&&##<fflV>'E>ftT 
tirfc. C u - Z n 51^ 

&rf&<&m2nT^z>&. ^©stMUBtt?. 
t*©ia»&sii«Et* &ans«^**#^fc», cu-z 

n^Tli^)•65^0ui:. Cu-FefM. Cu 
-SnJfc^Tfe#JSHJ*fc<fc^TfrTVM&©j&«£tt 

[0 0 0 3] io«t5i:, ^3nxv>*»%©£fl:£. 
iK^xfx^. d©«t5^ffl^i'^ffl^n^si 

JlPltt. Bftftfe Sn^7+©M«itt. -writ- 
's s >wttt£#ftfc*-3Tir»s*«. «c«««auiEt» 
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tbT. Cu-N i -S i ^^ai^nxijo, £s 

Atf. #HBS6 1 - 1 2 7 8 4 2#&$8#*D$trO> 
-5. C®J:5&Cu-NI-Si*ftfe 

fl©/hSfk flAKHRWfcttSMH'fcfc^T, it AS 

n**7JW t ©^y«* t tt2mmT**0 9 0 

ft 1 mmT&5 0 4 0* : F'Vh3Ht£*l*£, 

ffiftf 1 mrnggTS 0 . £©J:3'£»flj&t/.hS!fl:SftS 
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Ti50, t¥*©Cu-N i -S i X'\tmiWz^yy^ 

l^«fSn*^*©»*. ffiffl!8«E©i(5iafl:KJ:Ofi£3|5 
©Cu-N i - S i *^T»4fififlB©ffiffltt^tB!& 



(3) 



#g§¥ 1 1 -2 2 2 64 1 



BB6 1-2 5 0 1 3 4*t&fg, #^5- 5 9 4 6 8^ 
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K*U Mm£j&*.2 5 «tmttTP*4!ltt|«ltt4 

*«W©WttlW»fe4it&lr»«HT. ffi©^»D7C 
Ut, flJAtfO. 2%*$©Zn£&linUTfcltL$;Lfc 

1. 0 — 3. 5wt%. SiSrO. 2 — 0. 9wt%, 
Mg^O. 01 — 0. 2 0wt%. Sn£0. 0 5 — 
1. 5wt%, Zn$0. 2-1. 5wt%^, S, 
0^fl*£-tn«l 0 . 0 0 5w t %£tt£f!IBU 38 

a? c u RiPpsraiw^w** & & d , t(Dm&tb.mw 1 

[0 0 0 8] *»Wtt. ±E©«£&K. ££fc 

Ag, Mn, Fe, Cr, Co, P©tpfr£>Iitfma 
*fctt2aei±£t£ftT0. 0 0 5wt%~2. Owt 

fii^iLTNiil. 0-3. 5wt%, Si£0. 2 
— 0. 9wt%, MgSO. 0 1 — 0. 20wt%. S 
n50. 05-1. 5wt^*. S^fcO. 0 0 5- 
0. 3wt%Ag. 0. 01-0. 5wt%Mn, -tn 
^no. 00 5 — 0. 2wt%©Fe, Cr. 0. 05 
-2. OwtXCo. 0. 0 0 5-0. lwt%P©tp 

t^^man i a* w ?. ma \- *«s&t> n nnswt 



0 5 w t %£ftCfellBU uRtPRrftffPFtt* 
^SftO, *©<SfiSlS*«lumSttA2 5/imK"PC 

fc. M^tLTNi^l. 0-3. 5wt%, Si* 

0. 2-0. 9wt%, MgSO. 01-0. 20wt 
%, Sn£0. 05-1. 5wt%, Zn^O. 2- 

1. 5wt $e>IC0. 0 0 5-0. 3wt%A 

g, o. oi~o. 5wt%Mn. -w?-*no. 005 

-0. 2wt%©Fe, Cr, 0. 05 — 2. Owt% 

Co, o. oos-o. lwt %p©tp^&gtfnia 

$fcl*2&£U:€igST0. 0 0 5wt%~2. Owt 
S. O^WSS-C-tl^tlO. 0 0 5wt%*$S 

[0 0 0 9] Sfc, *89Jtt. ±E©*fc&fc. SSfc 
Pb. B i ©ia*fc«2iBS:i^*-C0. 0 0 5-0. 

1 3wtx*tn:t*»«t-r*«i^T**. 

fctt. i^itTNISl. 0-3. 5wtX. Si 
£0. 2-0. 9wt%» MgS-0. 01 — 0. 2 Ow 
t%, Sn£0. 05-1. 5wt^*, £<=>lc:0. 
0 0 5-0. lwtXPb, 0. 0 0 5-0. 0 3wt 
B i©ia*fctt2aSrii^fiT0. 0 0 5-0. 1 3w 

t %^*> s . o&#ft£*-tt-?n o . o o .5 w t 

©HMUeAtl tfm£&*.2 5 itm&Cf 

TNiSrl. 0-3. 5wt%. S i$0. 2-0. 9 
wt%, Mg£0. 01-0. 20wt%. SnSO. 
05-1. 5wt%, ZnSO. 2-1. 5wtX"& 

SSKO. 0 0 5-0. lwtXPb. 0. 005 
-0. 0 3wt B i Oia*lfcli21$giT?0. 0 0 

5~o. i3wt%^, s, o^ttif^nfno. 

0 0 5w t XjfcjgttrfcJBU SSBC uRlPFWaW^K 

[0 0 10] *fc, JbE©S£&fc. 3££Ag. M 
n. Fe, Cr, Co, P©«p*»5a«nia*fctt2 

««±. Rtfpb, b i ©ia^fcti2a^STo. 

0 0 5wt%~2. Ow tX'&ttlltfelSatrSft^ 
&X'hZ>. ftflcWCtt, iS»tl/TNiftl. 0- 
3. 5wt%. SiSO. 2-0. 9wt%, Mg§ 
0. 01-0. 20wt%. Sn$0. 05-1. 5w 
t^*. $^)tC0. 0 0 5-0. 3wt%Ag, 0. 

oi~o. 5wt%Mn, -?-n-eno. 00 5~0. 2 

wt%©Fe, Cr, 0. 05 — 2. Owt%Co, 
0. 0 0 5-0. lwt5jPOti»6ianiS*fc« 
2SW±, Rl/O. 0 0 5-0. lwt%Pb, 0. O 
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€ftO. 0 0 5w t%*tt£MIBU ggRCuRlPRT 
aiWT*** 0 , *©*$&&£#< 1 /imSfi^ 2 5 

±$#£LTN i ftl. 0-3. 5wt 
%. S i SO. 2-0. 9w t%, Mg^O: 0 1- 
0. 20wt%» Sn£0. 05-1. 5wt%. Zn 
£0. 2~1. 5wt^, SSHO. 0 0 5-0. 
3wt%Ag. 0. 01-0. 5wt%Mn, 
0. 0 0 5-0. 2wt%©Fe. C r, 0. 0 5~ 
2. OwtXCo. 0. 0 0 5~0. lwt%P©tf** 

&s«nia*fc«2aj^±, sixo. 005-0. 1 

wt%Pb, 0. 0 0 5-0. 03wtBi®ll*fc 
tt2S^*"C0. 0 0 5wt%~2. Owtm. 

s> o^ws£-?-*veno. o o 5wt%*sn^jis 

[ooii] *§eno±GM^a. a* 
teaktmmu&m* 7 0 0 - 9 2 0 ic-efT^ c t 

^K*0I^lcB«iaJ!ia*7 0 0-9 2 OXTfr^fcfft 

ic, 420-55 oicTfias»a*ff 5 ct*»f»tr 

ttfcf||SJWaa*7 0 0-9 2 OtHflrK S6fc2 5 
X&T©»IHHnifcl?-3fcftfc, 4 2 0-5 5 01CT«r 

swaatif 5 z. t t -r^mmmmmm^on 

0-9 2 0"CT-fif^. &fc2 5 XKTOfclHiOl. 4 2 

o~5 5 ox:r<D^mmm^n-otcmz, s&c2 sx 

»«ttt«affl«^*©«J6*ttT**. 

[0 0 12] 

fcS i ©ftfcttSWHiStt. jIS&&feWJ&gRtf& • 
*JWMttfefc*rr*«£&fc. Sn, Mg. Zn£#£ 

Mm£8A 2 5 /imHTt UT**lB»«ttt*WlDI 

©«G&j&»©*«£iMBc«jrr* - tTUfflw^ 

€#fc<b©T&S. 

[0 0 13] ttTK*«giI©*!fc£©fc#|fiJ©IfiSR 
CutNitSI ££W$i*S£:N i - S Ht 



Ni**<3. 5wtXftill*.*£ftMft. ftliBAPXtirfctt 

*j:i)&«T*&wtffc»J**. JKtoflinitt. tttfinittfc 

Htlwfea. S i tti-r-5 N i fc 
S i ©'fc£ft*«N i 2 S i iT*5i*A5n*fcJi), 
N i «S*srrstiffl[as i £#S#fc££. S i S 
*«0. 2wtX*»T*S£Ni*#ilHk^£*fc|IMI 

0. 9wtXSjtt**fc*fcNi**«#V»*£iHfll©i 
|BW*»4"T*. i?£U<te* Nitl. 7-2. 8wt 

■x. si*o. 4~o. 7w t %\zmm.-fz>z.ttfm%. 

[0 0 14] Mg, Snfi&RB©ft&&£*j£-rsB 
TJlff£M£/'C5>;**3ia!UT»r»*. *c z\n*>7t 
a»f illiWlniittfcttlEKffftRKI-. fca»fp 

Wt©«jftJ&»&tt, 0. 0 1wt%K±mitt^U 
B£J:V». a*fcfttfttItt©«jftjB>&tt, ***3fi«0. 

2 owt x*iBjL*tAffa*Jfaiitt*#*;:t«H 

g£T£5. £©J:5&«£j&»S. Mg©£#$aHteO. 
0 1-0. 2 Ow t %lr*5^T^07SA*7>XS:^-r. 

i&tf initt©«jfw> 6 «t *> t v»m g ©^*IeH«. 

0. 0 1-0. 1 w t %T&5. 
[0 0 15] 2$\Z. SnSJn*.*::ifcJ:0. 

fc^-fSfc©©. *©3**ttMgB&»cS<&V»J&*» M 

Sn*l. 5wt%&imtt5t, JRR 
tf««©fc»te##fl:U *ffl±m«s*fc'r. Sn^ 

#ftttMgft£©*fe£t> 0. 0 5-1. 5 

#0. 0 1-0. 0 5w t %©»-&lCtt, SnlJO. 8 
-1. 5wt%^if*K, Mgi^O. 05 — 0. 1 
wt%©«&Kte, SnliO. 0 5-0. 8wtXjWff 

[0 0 16] Zn»4«*»Bl»ttK:»4-UftV^ iftW 

jDitttatf-ract^-c**. zn^o. 2-1. 5 

wt%»if*L<«0. 3-1. 0v,t%$mT2>Z\ii 
IC«kO. MgSS^cO. 2 0wt%SX'tf3tt^ 
ffl±WBJa:V>^^;i'©l8ltf*PlttS»«T**. £fcZ 
nttSn/y*^»A>y/y*©»l»8llttt, V-f^U 

8»-r3ftUB*>*rU *ffl±©«jS*»&Zn*0. 2w 

b. Bi Pb. B i »i^i;IC^J!)D-r«. tgiM 
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"t(D±m\m-m^<D£.m&£%mis> 1. 5w 

t%. $f£L<ttl. OwtraS. &*5. 
rt^fc. Mg<h©&^T-ckD&V>i8ftt;:&5;:<ha^£ 

[0 0 17] Mg. Sn, Zn©asflP®iH£|g£ 

fit>/\'7>X©fij!ffr^i"tt©®Bte, Mg : 0. 0 5 
-0. 15wt%, Sn : 0. 2 — 0. 5wt%, Z 
n : 0. 3~0. 8wt%tW. 
[0018] #Cfc. Ag, Mn, Fe. Cr. Co. P 
©£W*©f&ffl£K£Lfcgfi£f&W-r5. Ag. M 
n. Fe. Cr. Co. Ptt. jDItt£2S:#f 3 
^TS<H©fcSlg^UTVi5'bOTfet). Ag. Mn. 
Fe, Cr. Co. P©tp d^jltftll a^fctt 2«fi(, 
±£0. 0 0 5wt%-2. 0wt^*$t5fcOT 

[0019] Agti, »*H!fc*±tf. ?£«£±#;*-e-£ 
tmm\z. ttfttt©a*fc*Hjtu ttwrapittta* 

-r^Ci^-ct^. ^«t0. Cu-Ni-Sil^ 
©3£g£±#$-e-Sfc«&l::a* ©»=5c***l0-rs n 

T0£L<fcv>#fe&<5m**>©T&^*:. 

3£g£[RLkU 1.0^©fl!l©&ftfc^g£R«;*fcV> 
Tcmo^W^^OjgtfcKS^. Ag###lT&S;i<h£ 
J!.t>£Lfc'b©T&&. £#ft#<0, 0 0 5 w t 

^Si«*±©»BWifcl»'b©©. 37> hiSt^S 
OT. AgOlItftftO. 0 0 5-0. 3wt%T 
SD. iD*f*L<»0. 0 0 5-0. lwt%Tfe 

[0020] Mnii qkmzt&isvztmmizmfflm 
x&*&m-rz>®im*& d . o . oiwt %*giT*&s 

£*■©&*****<, 0. 5w t %^®X.T-&^rLT 

£#&£&ft:£-fr5„ «koTMn©*ig^rieBte. 
0. 0 1-0. 5wtSST*D, J;t)fl 1 *b<tt0. 0 
3~0. 3wt%TW. 

[0 0 2 1] Fe. Crll S i tijg^b. Fe-Si 
<t-&*. C r - S i fc#4fe*»/dEL9l«£±#3-&3. 

3. Fe-S i{t&fe. Cr-S Ht^tttttttBWfclg 
#tt^fc». ©{t£#j££/&2-fr3 d <hl«#fgT-& 
^. 0. 2wt%^MAT^Wr-5tttlf*0l14 

UT<£. cn^©!,^^. Fe. 
-r^^W^iPStt. 0. 0 0 5-0. 2wt%T-& 



U tBWMSSJtSKiliS'-a-a. Cote. NifcttLKflj 

T^^fcfe. *^Tttcu-N i -s \ 3k-&&*mm 

LT<^3#, hM(CfflF$n5CD-Cabtl«. Cu-C 
o-S i|Ku-N i - Co-S i ^£§#?LT : i>& 
K Cu-C o-S i mU&lftVftliZittcWi'&lZ, Cu 
-N i - S i ^.fcOtSMW&g. #«tt^t#I^IC^< 

lCte#$lT*&S. Sfc, C o - S i <t£*tt#rtn»tfg 

ineoi^s. c o £^inrr<5«-&©ftjl 

&*P*tt, 0. 0 5-2. Owt %T?&£. 
[0 0 2 3] Ptt. 9M^±#S**£[R|ll*K#«ttfc 

#g©£#titfc##Ttn£8)fiL 
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0. 0 0 5-2. Owt^tWc. 
[0 0 2 4] Pb. B i ©^WM©$eB£l8SL 
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S-r-S^OQT, Pb. Bi<Dlf^B21£0. 0 0 

5-0. 1 3wt%Mt'5feOtab5 1 P.bttfT&ife 

0. 0 0 5wt%**tT**tWtt3fe«»*««a:<» 
o . l w t xfcjB*T*Hrr* tfcM^ttSffiTS-a- 
*«*ot&<, fttf*pxtt*t>^{t$-a-sfe*. o. 
oo5~o. lw t%#*jiT&t>. <ko$?£b<ra 

0. 0 0 5-0. 0 5wUT*JB5. B i fcff&ft^SP 

ittsaif-rsiSjieeRTft*. o . ooswt %mm 

T'& 3 < . 0 . 0 3 w t % 

Taan-r*tPbtH«©i*ttfiT**-r. ^tBi 
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-5. 
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flT 0. 005-2. 0 w t % £ L fc. 
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